Several lines of evidence implicate the prefrontal cortex in learning but there is little evidence from studies of human lesion patients to demonstrate the critical role of this structure. To this end, we tested patients with lesions of the frontal lobe (n = 36) and healthy controls (n = 35) on two learning tasks: the weather prediction task (WPT), and an eight-pair concurrent visual discrimination task ('Choose'). Performance of both tasks was previously shown to be disrupted in patients with Parkinson's disease; the Choose deficit was only present when patients were medicated. Patients with damage to the orbitofrontal cortex (OFC) were significantly impaired on Choose, compared to both healthy controls and non-OFC lesion patients. The OFC lesion patients showed a mild deficit on the first 50 trials of the WPT, compared to the control subjects but not non-OFC lesion patients. The selective deficit in the OFC patients on Choose performance could not be attributed to the larger lesion size in this group, and the deficit was not correlated with the volume of damage to adjacent prefrontal subregions (e.g. anterior cingulate cortex). These data support the notion that the OFC play a role in normal discrimination learning, and suggest qualitative similarities in learning performance of patients with OFC damage and medicated PD patients.
Introduction
The prefrontal cortex (PFC) has a well-established role in learning and memory, although the exact nature of this contribution is unclear. One account is that it contributes to executive or intentional aspects of learning, but not the habitual or incremental acquisition of information (e.g. Hay, Moscovitch, & Levine, 2002) . Other neurobiologically inspired dual system models of categorisation (e.g. Frank & Claus, 2006; Maddox & Ashby, 2004) relate the function of the frontal lobe in the flexible use of explicit, verbalisable rules or stimulus values. Lesion studies involving experimental animals have suggested that frontal lobe integrity is critical for intact performance on more com- * Corresponding author at: Behavioural and Clinical Neuroscience Institute, University of Cambridge, Downing Street, Cambridge CB2 3EB, UK.
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plex learning tasks: for example, conditional learning tasks, in which the subject must associate an arbitrary motor response with a stimulus to receive a reward, are generally more affected by damage to the frontal lobe than non-conditional visual discrimination tasks (Passingham, 1993) , in which the subject must select one of two stimuli in order to receive a reward. However, some studies have demonstrated non-conditional discrimination learning impairments following PFC lesions (Gaffan & Murray, 1990; Parker & Gaffan, 1998) . Human lesion data also support the critical role of PFC on spatial and non-spatial conditional tasks (Petrides, 1985 (Petrides, , 1990 (Petrides, , 1997 Petrides & Milner, 1982) . Non-conditional concurrent discrimination learning paradigms have not been widely investigated in frontal lesion patient groups. Equivalent tasks in animals are thought to be performed either using stimulus-reward or stimulus-response associations (e.g. Baxter & Murray, 2002) , and human non-conditional discrimination performance shares a similar ambiguity as regards the exact nature of the representation 0028-3932/$ -see front matter © 2007 Elsevier Ltd. All rights reserved. doi:10.1016/j.neuropsychologia.2007.12.011
